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PROBLEM TO BE SOLVED: To enhance a 
semiconductor device in connection reliability by a 
method wherein a lead frame is equipped with inner 
leads each composed of a tip part where a wire is 
bonded and a lead-out part which is formed in one piece 
with the tip part,. and the inner lead is set thicker than 
the lead-out part 

SOLUTION: An inner lead 7 is composed of a tip part 7a 
where a wire is bonded and a lead-out part 7b which is 
formed in one piece with the tip part 7a, wherein the tip 
part 7a is set thicker than the lead-out part 7b. For 
instance, the inner lead 7 except its connecting 
peripheral part 7a is made thin by etching and the like, 
whereby the inner lead 7 has a stepped structure that 
the connecting peripheral part 7a is set thicker than the 
rest part. The inner lead 7 is bonded and fixed to a 
semiconductor chip 3 with an insulating tape 2 whose 
thickness is equivalent to a thickness difference 
between the peripheral part 7a and the rest part of the 
lead frame 7. A wire 5 is bonded to a part of the inner lead 7 under which 
present 




no insulating tape 2 is 
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CLAIMS 



[Claim(s)] 

[Claim l] The leadframe to which it has a part for the point by which bonding is carried out, and the 
derivation portion formed in this in one, the thickness for the aforementioned point is formed more 
thickly than the aforementioned derivation portion, and a wire is characterized by the bird clapper. 
[Claim 2] The semiconductor device characterized by providing the following. The leadframe to which it 
has a part for the point by which bonding is carried out, and the derivation portion formed in this in one, 
and comes to form the thickness for the aforementioned point more thickly than the aforementioned 
derivation portion The semiconductor chip which has a pad The insulating tape which is arranged 
between the aforementioned derivation portion and the aforementioned semiconductor chip, and fixes the 
aforementioned leadframe to the aforementioned semiconductor chip The bonding wire which connects a 
part for the aforementioned pad and the aforementioned point 

[Claim 3] The semiconductor device characterized by providing the following. The leadframe to which it 
has a part for the point by which bonding is carried out, and the derivation portion formed in this in one, 
and comes to form the thickness for the aforementioned point more thickly than the aforementioned 
derivation portion The semiconductor chip which has a pad The insulating tape which is arranged 
between each of the aforementioned derivation portion, the aforementioned semiconductor chip, and the 
part for the aforementioned point and the aforementioned semiconductor chip, and fixes the 
aforementioned leadframe to the aforementioned semiconductor chip The bonding wire which connects a 
part for the aforementioned pad and the aforementioned point 

[Claim 4] The thickness of the aforementioned semiconductor chip and the aforementioned insulating 
tape of the between for the aforementioned point is a semiconductor device according to claim 3 
characterized by having become 80% or less of the width of face between the aforementioned 
semiconductor chip and the aforementioned derivation portion. 

[Claim 5] The semiconductor device according to claim 3 with which the sum of the thickness of the 
insulating tape between a part for the aforementioned point and the aforementioned semiconductor chip 
and the thickness for the aforementioned point is characterized by being the same as the sum of the 
thickness of the aforementioned insulating tape between the aforementioned derivation portion and the 
aforementioned semiconductor chip, and the thickness of the aforementioned derivation portion. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to improvement of the leadframe 
which starts a leadframe and a semiconductor device, especially fixes an inner lead using a tape. 
[0002] 

[Description of the Prior Art] Drawing 4 (a) and (b) are the enlarged views showing the cross section near 
the inner lead of the leadframe of the semiconductor device of the conventional lead-on chip Gt is 
hereafter described as LOC) structure. 

[0003] As shown in drawing 4 (a), in this semiconductor device, the inner lead 1 is being pasted up and 
fixed to the semiconductor chip 3 with the insulating tape 2 formed by the resin. 

{0004] And bonding of point part la of an inner lead 1 and the pad 4 on a semiconductor chip 3 is carried 
out by the bonding wire (it is hereafter described as a wire) 5. Hereafter, the portion into which bonding 
on an inner lead 1 is performed is described as a connection periphery. Although not illustrated especially, 
as everyone knows, an inner lead 1 is the external terminal which derives a signal from a package, and 
really fabricated, and the leadframe is formed. 

[0005] Moreover, an inner lead 1 is made into etching or an inner lead configuration predetermined by 
carrying out press working of sheet metal in the metal plate of uniform board thickness, and the 
thickness is uniform at the leadframe 1 whole. 
[0006] 

[Problem(s) to be Solved by the Invention] However, there are the following problems with the above 
composition. As shown in drawing 4 (b), since the inner lead 1 of LOC structure is on an insulating tape 2, 
at the time of wirebonding by the side of the inner lead 1 by the bonding tool 6, its connection periphery 1 
is depressed and it is crowded. Consequently, there was a problem that the case where connection 
between a wire 5 and an inner lead 1 cannot be performed arose. That is, the reliability of the package at 
the time of using an insulating tape 2 falls. Then, in order to raise the mechanical -strength of the inner 
lead 1 at the time of bonding, it is possible to thicken frame **. However, this method is not suitable for 
thin shape -ization of a semiconductor device. Moreover, in order to secure the reliability of connection of 
an inner lead 1 and a wire 5, a certain moderate thing made thick is also considered in the width of face of 
an inner lead 1. However, by this method, there is a problem that it cannot respond to the densification 
which will progress increasingly from now on. Moreover, there is the same problem as the above also in 
inner lead bonding, such as a KUWADDO flat package with a heat spreader Gt is hereafter described as 
HQFP). 

[0007] This invention is made in consideration of the above situations, and the purpose is in offering the 

semiconductor device using a leadframe and this with the high reliability of connection. 

[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem and to attain 
the purpose, the following meanses were provided in the leadframe and semiconductor device of this 
invention. 

(l) The leadframe of this invention indicated to the claim 1 has a part for the point by which bonding is 
carried out, and the derivation portion formed in this in one, the thickness for the aforementioned point is 
formed more thickly than the aforementioned derivation portion, and a wire is in it. 

[0009] In the leadframe of the above-mentioned this invention, since the amount of aforementioned point 
is thicker than other portions, at the time of the bonding for the aforementioned point, it becomes possible 
to abolish that the amount of aforementioned point sinks like before, and positive bonding can be 
performed. 

<2) The semiconductor device of this invention indicated to the claim 2 had a part for the point by which 
bonding is carried out, and the derivation portion formed in this in one, and is equipped with the 
leadframe to which it comes to form the thickness for the aforementioned point more thickly than the 



aforementioned derivation portion, and the semiconductor chip which has a pad. Moreover, it has been 
arranged between the aforementioned derivation portion and the aforementioned semiconductor chip, 
and has the bonding wire which connects the insulating tape which fixes the aforementioned leadframe to 
the aforementioned semiconductor chip, and a part for the aforementioned pad and the aforementioned 
point. 

[0010] In the semiconductor device of the above-mentioned this invention, the thickness for the 
aforementioned point is thicker than other portions, and since there is no aforementioned insulating tape 
between a part for the aforementioned point, and the aforementioned semiconductor chip, there is no 
subduction for the aforementioned point at the time of the bonding by the side of the aforementioned 
leadframe. Therefore, the bonding strength for a wire and the aforementioned point improves. Therefore, 
the reliability of a joint improves. 

[0011] The semiconductor device of this invention indicated to the claim 3 had a part for the point by 
which bonding is carried out, and the derivation portion formed in this in one, and is equipped with the 
leadframe to which it comes to form the thickness for the aforementioned point more thickly than the 
aforementioned derivation portion, and the semiconductor chip which has a pad. It has been arranged 
between each of the aforementioned derivation portion, the aforementioned semiconductor chip, and the 
part for the aforementioned point and the aforementioned semiconductor chip, and has the bonding wire 
which connects the insulating tape which fixes the aforementioned leadframe to the aforementioned 
semiconductor chip, and a part for the aforementioned pad and the aforementioned point. 
[0012] In the semiconductor device of the above-mentioned this invention, since the aforementioned 
insulating tape between a part for the aforementioned point and the aforementioned semiconductor chip 
is thin, the subduction for the aforementioned point at the time of the bonding by the side of the 
aforementioned leadframe is small. Therefore, positive bonding can be performed. Furthermore, since the 
aforementioned insulating tape exists also in the lower part for the aforementioned point, insulation 
resistance is securable between the aforementioned semiconductor chip and a leadframe. 
[0013] Moreover, as shown in a claim 4, the thickness of the aforementioned semiconductor chip and the 
aforementioned insulating tape of the between for the aforementioned point has become 80% or less of the 
width of face between the aforementioned semiconductor chip and the aforementioned derivation portion. 
[0014] In the semiconductor device of the above-mentioned this invention, since the thickness of the 
aforementioned semiconductor chip and the aforementioned insulating tape of the between for the 
aforementioned point has become 80% or less of the width of face between the aforementioned 
semiconductor chip and the aforementioned derivation portion, insulation resistance sufficient between 
parts for the aforementioned semiconductor chip and the aforementioned point is secured, and positive 
bonding is performed. 

[0015] Moreover, as shown in a claim 5, the sum of the thickness of the insulating tape between a part for 
the aforementioned point and the aforementioned semiconductor chip and the thickness for the 
aforementioned point is the same as the sum of the thickness of the aforementioned insulating tape 
between the aforementioned derivation portion and the aforementioned semiconductor chip, and the 
thickness of the aforementioned derivation portion. 

[0016] In the semiconductor device of the above-mentioned this invention, since the sum of the thickness 
of the aforementioned insulating tape between a part for the aforementioned point and the 
aforementioned semiconductor chip and the thickness for the aforementioned point is the same as the 
sum of the thickness of the aforementioned insulating tape between the aforementioned derivation 
portion and the aforementioned semiconductor chip, and the thickness of the aforementioned derivation 
portion, there is no change of the total thickness of the aforementioned leadframe and the aforementioned 
insulating tape, therefore processing and a bonding process become easy. 
[0017] 

[Embodiments of the Invention] Hereafter, the form of operation of this invention is explained with 
reference to a drawing. In addition, the same sign is given to the -same part as the conventional example 
of drawing 4 , the explanation is omitted, and only a different part is explained. 

(Form of the 1st operation) Drawing 1 (a) is the plan of the semiconductor device concerning the form of 
operation of the 1st of this invention, and drawing 1 (b) is a cross section which meets the lb" lb line of 
dr aw ing I (a). 

[0018] As shown in drawing 1 (a), on the semiconductor chip 3, the inner lead 7 is being pasted up and 
fixed with the insulating tape 2. Moreover, as shown in drawing 1 (b), the inner lead 7 is made into a 
two-step configuration to which the thickness of connection periphery 7a becomes thicker than other 
portions. Such a configuration is acquired by carrying out ETCHIINGU removal of the portion except 
connection periphery 7a of an inner lead 7 in the thickness direction beforehand, or, for example, pasting 
up the material of predetermined thickness on connection periphery 7a etc. And the insulating tape 2 is 



formed in the position shifted from above-mentioned connection periphery 7a of an inner lead 7, and this 
insulating tape 2 has the thickness equivalent to the difference of the thickness of connection periphery 
7a of an inner lead 7, and the other portion. And the wire 5 is connected to the part where the insulating 
tape 2 does not exist in the connection periphery 7a top of above-mentioned in NADO 7, i.e., the lower 
part. 

[0019] In the form of the above-mentioned operation, the thickness of connection periphery 7a of an inner 
lead 7 is thicker than other portions, and since the insulating tape 2 does not exist in the lower part of 
connection periphery 7a, at the time of wirebonding, it is lost that connection periphery 7a sinks like 
before, and positive bonding can be performed. Therefore, the reliability of a joint improves. 
(Form of the 2nd operation) Drawing 2 is the cross section of the semiconductor device concerning the 
form of operation of the 2nd of this invention. The point that the semiconductor device in the form of this 
2nd operation differs from the thing of the form of implementation of the above 1st is that the insulating 
tape 8 exists also in the lower part of connection periphery 7a. 

[0020] That is, the insulating tape 8 is constituted from the 2nd partial 8b which exists in the lower part 
of 1st partial 8a with the thin thickness which exists in the lower part of connection periphery 7a, and 
portions other than a connection periphery, and has thickness thicker than 1st partial 8a by the form of 
this 2nd operation. 

{0021] In addition, it changes into the insulating tape 8 with which 1st partial 8a with thickness thin as 
mentioned above and 2nd thick partial 8b were unified, and you may make it use two kinds, the thin 
insulating tape of thickness, and a thick insulating tape. 

{0022] In the form of the above-mentioned operation, since the thickness of connection periphery 7a of an 
inner lead 7 is thicker than other partial 7b and the thickness of 1st partial 8a of the insulating tape 8 
which exists in the lower part is thin, like the thing of the form of the 1st operation, it is lost that a 
connection periphery sinks like before and positive bonding can be performed at the time of wirebonding. 
And in the thing of die form of this 2nd operation, since 1st partial 8a of an insulating tape 8 exists also in 
the lower part of connection periphery 7a of an inner lead 7, insulation resistance sufficient between a 
semiconductor chip 3 and an inner lead 7 is securable. 

[0023] In addition, it is desirable for partial 7a which thickens frame ** of an inner lead 7, or 1st partial 
8a which makes thickness of an insulating tape 8 thin to be a part for a point 1mm or less from the tip of 
an inner lead 7 at least. This is because it is small ineffective, so that it separates from the portion into 
which bonding is performed. Moreover, it is desirable that it is especially the portion (connection 
periphery) in which partial 7a which thickens frame ** of an inner lead 7, or 1st partial 8a which makes 
thickness of an insulating tape 8 thin includes the 200-micrometer neighborhood from the tip of the inner 
lead 7 to which bonding is performed. When it takes into consideration including the point of the ease of 
fabrication, as for this connection periphery, it is desirable that it is a part for the point from the tip of an 
inner lead 7 to about 500 micrometers. 

[0024] Next, in the semiconductor device of this invention, the result which measured the Peel intensity 
ratio at the time of changing variously the difference b of the thickness of connection periphery 7a of an 
inner lead 7 and the thickness of other partial 7b is explained. Drawing 3 <a) is the cross section of the 
semiconductor device concerning the gestalt of operation of this invention used for the measurement. 
Drawing 3 (b) is drawing explaining the result. 

[0025] As shown in drawing 3 (a), the aforementioned difference b sets to 100, the connection resilience of 
a wire 5 and INNADO 7, i.e., Peel intensity, in the case of being the same as thickness a of 2nd partial 8b 
of the aforementioned insulating tape. As shown in drawing 3 (b), the ratio of the Peel intensity at the 
time of making the difference b of the aforementioned thickness into 80% - 10% of the aforementioned 
thickness a and the Peel intensity considered as the above 100 is shown as a Peel intensity ratio. 
[0026] When the difference b of the aforementioned thickness becomes 10% of thickness a of 2nd partial 
8b of the aforementioned insulating tape (i.e., when thickness c of 1st partial 8a of the insulating tape of a 
connection periphery becomes 90% of the aforementioned thickness a), the Peel intensity ratio is set to 16. 
Similarly, when the aforementioned difference b becomes 80% of the aforementioned thickness a, the 20%, 
i.e., aforementioned thickness c, of the aforementioned thickness a, the Peel intensity ratio is set to 53 
and the Peel intensity improves remarkably. 

[0027] Moreover, when the aforementioned difference b and the aforementioned thickness c become 50% 
of the aforementioned thickness a to **, the Peel intensity ratio is set to 84. When the aforementioned 
difference b and the aforementioned thickness c become 80% of the aforementioned thickness a, and -20%, 
respectively, the Peel intensity ratio is set to 96. From the point of balance with insulation and the Peel 
intensity, the aforementioned difference b gets the aforementioned thickness a blocked "50% to 80%, and 
'80% - 150% of the aforementioned thickness a has the aforementioned desirable thickness c. 
{0028] Moreover, the case where the thickness of the thickness of inner lead 7a of a -connection periphery 



and 1st partial 8a of an insulating tape, and inner lead 7b other than a connection periphery and 2nd 
partial 8b of an insulating tape is the same is desirable. This is because processing and a bonding process 
become easy, when there is no change of the total thickness of an inner lead 7 and an insulating tape 8. 
[0029] In addition, although the case where the bottom of an inner lead 7 was a semiconductor chip 3 was 
explained, even if it carries out to HQFP whose bottom of an inner lead 7 is not the semiconductor chip 3 
but a heat spreader, there is same effect. 
[0030] 

{Effect of the Invention] As explained above, according to this invention, the semiconductor device using a 
leadframe and this with the high reliability of connection can be offered. 
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DESCRIPTION OF DRAWINGS 



{Brief Description of the Drawings] 

[Drawing ll Drawing for explaining the semiconductor device concerning the gestalt of operation of the 
1st of this invention. 

[Drawing 21 The cross section for explaining the semiconductor device concerning the gestalt of operation 
of the 2nd of this invention. 

[Drawing 31 Drawing for explaining the semiconductor device concerning the 1st of this invention, and 
the gestalt of the 2nd operation. 

[Drawing 4l The cross section for explaining an example of the conventional semiconductor device. 
[Description of Notations] 
17" Inner lead 

2 8-- Insulating tape 

3 - Semiconductor chip 

4 - Pad 

5 - Wire 

7a - Connection periphery of an inner lead, 

7b - Portions other than the connection periphery of an inner lead, 
8a - The 1st portion of an insulating tape, 
8b - The 2nd portion of an insulating tape. 
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30 froWmMm& 7 a coTW-Ji^-r-^" 2 ds#?9E LT 

-7" 8 L "C l> 5 r .ir fc 5. 

40 [0 0 2 0] i"^^*>, Z.<D%2<Dmi&<OWMXi* y & 

ffSL-S^KOgp^S a J:«9 fcJ¥^)KIp:5r*r-r5)^2 
<0gfl#8 bi^b«lfi£$iXT^5e 
[002 1]^, ±BW<tP^Ji:c7)^^^lc0^8 

[0022] ±.&<om&<DM&te*5^<i*> 4 'J 
so - K7©^Jijiag6 7 a©ff^^tev7>^7 b i 9 
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<4) 



W y - K 7 <DftRJQ22flB 7 a ©T«fc 

J- v^Zb^ >-)— V - K 7 t ©Mfc+^fclMHSa:* 
[0 0 2 3] ft, V"*— y- Aff5rJ?< 
% 1 COgfcfr 8 a &'Pt t tkhJ >i— ]) - K 7 Wft5fe4g 

-^j?srn<-r5gp^7 a, **ni, mm^-^8<om 

y - K 7 cD^JfcSga^ 50 0(i mg&*-Cco$teigg|J 

[0 0 24] *»W©¥*«|c*«»Cja^T» -f f 

y - K 7 Og^ialaJ 7 a C9j£££tec0gp#7 b (O 

fc^l^:o^,^T|aWi-5o El 3 (a) tt-tcoa!)^;:^ 

5. 0 3 (b) li^o^Srfft^-rsiHTfcS. 
[0 0 2 5] 03 (a) K^1-«fc5l^ H&fESbiS^ ffi 

ia*6^x-7"o^2oiFp^8 b»j?$ a tmcw&oy 

f -Y 5 t -f h'7 k C0&«£5£g v o£ 9 fc*-^3fc 

S^lOOir-rs. 03 (b) Kn*-t£5\z y ffiSiWS 
OS b SrtfrlBff £ a <0 8 0 %~ 1 0 % t Lfc|§-&co f — 
^3SS t , S5IS lOOirLfe £ cojt £ f-/u 

[0 0 2 6] MfEffSWMbas, stUEite^x-^wm 2 
(0gB#8 b <D&$ affll oyo^^ofc^, o*?)^ 
^52S»Oif6i^X-7'OM 1 co£|5# 8 a C9/f:$ c ^ttffBif: 
£ a £0 9 0 % £ & o fci&<g\ t°-^SJt« 16i<f 

5. mt<msM.bi>m%mz a 02 o°/ 0> otutiE 



[0027] wtaM b , ttrevd c wKtcfflej* 

5c StrlEgb, 1W1E»$-c^t*b**lX-WEff* aC08 0 
%, 2 o%fc:fcofcia-g-, f-z^gltrt 9 6.^:^5. 

iWicW $ a <D 5 0%~ 8 0%, (3 , iWfajf:£ c #m 
EJ*$ a ©8 0%~5 0%asg£ W\ 
[0 0 2 8] gf^iagpcO-<V^--y-K7 ai: 

fl-tfM y - K 7 b,ir«fe^x-^<om2(OS|5^8 b 

icoJ»$^sp)c^^a*L^ 0 rixte, -f^-?-- y- 

k 7 1 mmv—y 8 otwo^c^^ir^ ^ t k i o -c, 

API, jKVx-y V^XS^^i/iSfc^^fc^. 
[0 0 2 9] 4 -y-r— y — K 7 C0T#¥^fl^ ^ 7" 
3T'fc54&^{co^-CiaWLfc^, ^Vt- y-K7W 
T^^ft^ y 3 X-ti. < k - h ^ ^ ^ y ^ifc 5 H Q 

[0 0 3 0] 

it, SSccoft^coigvy — K7i^— ARtfmfcjgi^ 

[0 1 1 *$m<r>W, 1 OHJgo^ll^s^^g^ 

tftBJ1-Sfc«)CO0 o 

[0 2 J #36 9! com 2 <Z>5SJfc<OimK# -5 *Ngtt$Mi Sr 
tftW1-5fc*com®0c 

[0 3 ] *H^com 1,^2 (OHJfe^fli^?,^^ 
gB^I%?gr5fc*(O0 o 

30 [04] m*<o*m&m&<D-m$:&9i-rziiLtt><Dmw 
0. 

l^cotft^] 
2. 8-^X-T-, 

3 -*mWf-y?. 

4...X3, 
5-17^^, 

7 a v^- y - v<o&mmmn. 

7 b y - Kw^raiatp^coa^, 
40 8 a —tto&r— y^<om 1 <ogs^ N 

8 b •• ■t&m. : T—7<om 2 <og»^. 
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